Cholinergic deficit induced by ethylcholine aziridinium (AF64A) transiently affects somatostatin and neuropeptide Y levels in rat brain.
The question whether during the process of cholinergic degeneration somatostatin- and/or neuropeptide Y-containing neurons in rat hippocampus and cortex react to the withdrawal of cholinergic function was addressed. After bilateral intracerebroventricular injection of the cholinotoxin ethylcholine aziridinium (AF64A; 1 or 2 nmol/ventricle) in rats, the activity of choline acetyltransferase (ChAT) started to decline in the hippocampus within 24 h. The reduction of ChAT activity reached its maximum within 4 days (34 and 55% after 1 and 2 nmol of AF64A/ventricle, respectively) and persisted during the observation period of 14 days. In the parietal cortex, ChAT activity decreased by 23% 4 days after 2 nmol of AF64A/ventricle. The loss in ChAT activity was accompanied by a transient decline in the levels of somatostatin and a transient increase in the levels of neuropeptide Y in both brain areas. In the hippocampus, the reduction in somatostatin content was most pronounced after 2 days (by 22 and 33% after 1 and 2 nmol of AF64A/ventricle, respectively). Within 14 days, somatostatin levels returned to control values. Neuropeptide Y levels increased slightly by approximately 25% of control values in the hippocampus. The changes described were present in both the dorsal and ventral subfields of the hippocampus. Similar but less pronounced changes in levels of both neuropeptides were observed in the parietal cortex. The present data provide further evidence for a close neuronal interrelationship between cholinergic and somatostatin- and/or neuropeptide Y-containing neurons in rat hippocampus and parietal cortex.